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DETAILED ACTION 

Applicant's arguments filed 1 1/16/07 have been fully considered but they are not 
persuasive. The amendment has been entered. Claims 1,15, 18-21, 23-24, 72, 74-75, 80-87 
are pending and under consideration. Claims 2-14, 16-15, 22, 25-71, 73, 76-79 are canceled. 

The declaration under 37 C.F.R. & 1.132 has been considered. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying out 
his invention. 

Claims 1, 15, 18-21, 23-24, 72, 74-75, 80-87 remain rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description requirement for the reasons of record 
in the office action mailed on 10/4/07. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the 
relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 

Applicants argue claims 82-87 are amended more specifically to recite the subject 
matter of the present invention. 

These arguments are not persuasive because the amendment of claims 82-87 from the 
"cell is" to "method produces" while it makes the claims to refer to the preamble of the 
independent claim 1 rather than to a method step of claim 1, however, this amendment has no 
impact on claims interpretation and thus does not obviate the rejection under 35 USC 1 12 first 
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paragraph written description requirement, because said amendment has not changed any 
structural or functional characteristics or enablement rejections as cited in the non-final office 
action mailed on 10/4/07. 

Applicants argue and have submitted a Declaration under Rule 132 of Dr. Hiromasa 
Miyaji addressing the Examiner's prior concerns in the December 28, 2006 Advisory Action. 
Applicants argue to overcome the claim 81 rejection under 35 USC 102(b) as being anticipated 
by Thompson, because even though Thompson uses mouse embryonic fibroblasts as feeder 
cells the claimed invention does not preclude the use of any stroma cell which is recognized by 
a monoclonal antibody produced by hybridoma FERM BP-7573". Applicants argue in Dr. 
Miyaji's Declaration, Applicants' experiments provide conclusive evidence that Thompson's 
mouse embryonic fibroblast cells do not express KM 1310 antigen and are not recognized by a 
monoclonal antibody produced by FERM BP-7573. 

A. Regarding Applicant's response to the advisory action Applicants provided 
evidence that Thomson's feeder cell fibroblasts are not recognized by the Applicant's hybridoma 
produced by FERM BP-7573 are convincing and the Examiner agrees that Applicant's feeder 
cells are distinct from the feeder cells used by Thomson in the art rejection under 35 USC 
102(b) for claim 81 in the final office action mailed on 7/19/06. As such the currently presented 
Dr. Miyaji's Declaration, indeed provide conclusive evidence that Thompson's mouse embryonic 
fibroblast cells do not express KM 1310 antigen and are not recognized by a monoclonal 
antibody produced by FERM BP-7573 and overcome the rejection under 35 USC 102(b) of the 
final office action mailed on 7/1 9/06. However, after the mailing of the Advisory Office Action, 
Applicants have amended independent claims 1 , 80 and 81 , which raised new issues under 35 
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USC 112, 1st paragraph, written description and enablement rejections as discussed in the 
currently pending non-final office action mailed on 10/4/07. 

B. To the extent that the claimed methods are not described in the instant 
disclosure, claims 1,15, 18-21, 23-24, 72, 74-75, 80-87 are also rejected under 35 U.S.C. 112, 
first paragraph, as containing subject matter which was not described in the specification in 
such a way as to enable one skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use the invention since a disclosure cannot teach one to make or 
use something that has not been described is maintained for the reasons of record in the office 
action mailed on 10/4/07. 

Applicants argue that page 30, lines 27-30 explicitly teaches that "Examples of the 
nervous system cell include a neural cell, a nerve cell, a cell of neural tube, a cell of neural crest 
and the like" and these cells are explained in with greater particularity from page 33, line 33 to 
page 34, line 27. 

These arguments are not persuasive because, the specification in the above pages 
explains that neural induction commences from a primitive streak in the primitive ectoderm 
layer; neuroectoderms become a neural plate independent from an epidermal ectoderm and 
then form a neural tube by invagination into the ventral side; and during invagination the 
ectoderm portion between the neural plate and the epidermal ectoderm forms a neural crest, in 
vivo. However, this induction of neural tube and neural crest from the primitive streak in the 
development of chordates in vivo, does not provide sufficient guidance for culturing an 
embryonic stem cell in vitro under the culture conditions as required in the independent claim 1, 
80 or 81 resulting in the production of a neural crest cell or a neural tube cell of claim 1 or a 
dopaminergic neuron, an acetylcholinergic neuron, a gamma-aminobutyratergic neuron or a 
serotonergic neuron of claim 80; or a neural stem cell which is stained by an anti-nestin 
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antibody of claim 81 . The primitive streak in the development of chondrates and its evolution 
into a neural tube and neural crest in vivo upon various factors including factor Shh and BMP4 
resulting in the formation of neural tube and neural crest respectively in vivo cannot be 
correlated to the in vitro culture of the claimed cells as climed in the instant case. For example, 
the effect of the Shh or BMP4 factors in vivo cannot be correlated to the in vitro culture condition 
because in vivo these factors are influenced by the structure of the neural tube and the neural 
crest as neural induction commences from the primitive streak and gradually evolves into neural 
tube and neural crest unlike the in vitro culture lacking such primitive structure to result in the 
evolution of the claimed specific neural cells during the evolution of the primitive streak into the 
neural tube and neural crest. 

C. Applicants argue in examples 1 and 14 that nervous system cells expressing not 
only the NCAM as a neuron marker but also various types of neuron-specific markers are 
formed by the nerve cell induction of the ES cell by its coculturing with the PA6 cell. That is, 
when the ES cell was differentiation-induced by coculturing with the PA6 cell, it is differentiation- 
induced into a nervous system cell which is positioned on the basal plate of the most ventral 
side of the central nervous system primordium (neural tube) and expresses HNF-3beta, a 
nervous system cell which is positioned secondary to the HNF-3beta from the ventral side of the 
central nervous system primordium (neural tube) and expresses Nkx2.2, a nerve cell of the 
neural tube dorsal side expressing Pax-7, a neural crest cell expressing AP-2 and a motor 
neuron expressing islet 1 . Applicants argue since shh and BMP4, whose relation to the 
determination of dorso-ventral axis during the embryo neurogenesis has been revealed, showed 
a differentiation potency similar to the in vivo differentiation potency of embryonic neural 
precursor cell, a cell of neural tube before the step of determining dorso-ventral axis is induced 
by coculturing ES cell with the PA6 cell. That is, in this neural tube cell, expression induction of 
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the ventral side markers HNF-3.beta and Nkx2.2 and expression inhibition of the dorsal side 
markers Pax-7 and AP-2 are observed by the action of shh as a neural tube dorso- ventral 
factor. On the other hand, when the BMP4 as a neural tube dorsal side factor is allowed to act, 
expression inhibition of the ventral side markers HNF-3.beta and Nkx2.2 and expression 
induction of the dorsal side markers Pax-7 and AP-2 are observed. Applicants argue example 
14 explicitly shows producing neural tube and neural crest cells upon coculturing embryonic 
stem cells with stroma cells in the manner recited in the pending claims. By the foregoing, it is 
apparent all the steps recited in claim 1 are all well-taught in the specification as filed. 

These arguments are not persuasive because in examples 1 and 14, the co-culture of 
the EB5 ES cell line with the PA6 stroma cells resulting in the production of cells with the above 
neural markers cannot be correlated to the in vivo differentiation-induction into a nervous 
system cell which is positioned on the basal palate of the most ventral side of the nervous 
system primordium (neural tube) and expresses HNF-3beta, a nervous system cell which is 
positioned secondary to the HNF-3beta from the ventral side of the central nervous system 
primordium (neural tube) and expresses Nkx.2, a nerve cell of the neural tube dorsal side 
expressing Pax-7, a neural crest cell expressing AP-2 and a motor neuron expressing islet 1. 
The specification teaches the term "cell of neural tube" means a cell which constitutes a neural 
tube in the generation process of neural tube in the initial stage of development in chodrates 
[0192] and the term "cell of neural crest:" means a cell which constitutes a neural crest in the 
above generation process [0193]. However, applicants failed to provide guidance to correlate 
the induction of differentiation of embryonic stem cells into neural cell expressing neural surface 
markers into a neural crest cell or a neural tube cell that morphologically, physiologically or 
structurally meets the limitations of a neural tube or a neural crest cell. The mere expression of 
neural surface markers on the differentiated embryonic stem cells of the disclosed invention 
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cannot support the morphological, structural and physiological limitations of these cells in the 
generation process of a neural crest or neural tube. Mizuseki et al, (PNAS, 100(10): 5828- 
5833, 2003) notes it remains to be known whether ES cell-derived neural precursors generated 
in vitro can produce the full dorsal-ventral range of neuroectodermal derivatives in response to 
embryonic positional information (p 5828, 1 st column, 3 rd paragraph). Further, the instant 
specification does not provide any relevant teachings, specific guidance, or working examples 
for overcoming the limitations of producing the full dorsal-ventral range of neuroectodermal 
derivatives in response embryonic positional information raised by the state of the art. 
Therefore, the skilled artisan would conclude that the state of art of producing neural crest cell 
or neural tube cell is undeveloped and unpredictable at best. Given the lack of guidance 
provided by the instant specification, it would have required undue experimentation to practice 
the invention as claimed for producing these cells without a reasonable expectation of success. 



No claim is allowed. 



THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy as 
set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the mailing date 
of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Magdalene K. Sgagias whose telephone number is (571) 272-3305. The 
examiner can normally be reached on Monday through Friday from 9:00 am to 5:00 pm. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Peter 
Paras, Jr., can be reached on (571 ) 272-451 7. The fax phone number for the organization 
where this application or proceeding is assigned is (703) 872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see h tt p :// pa i r- d i re ct . u s pt o , g o v . Should you have questions on access to private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll free). 

Magdalene K. Sgagias, Ph.D. 
Art Unit 1632 



/Anne-Marie Falk/ 
Anne-Marie Falk, Ph.D. 
Primary Examiner, Art Unit 1632 



